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Abstract

Aims This 52-week, randomized, multinational, open-label, parallel-group, non-inferiority trial investigated the
efficacy and safety of basal-bolus treatment with insulin detemir vs. NPH (neutral protamine Hagedorn) insulin, in
combination with insulin aspart, in subjects aged 2-16 years with Type 1 diabetes mellitus.

Methods Of the 347 randomized and exposed subjects, 177 received insulin detemir and 170 NPH insulin, both
administered once or twice daily in combination with mealtime insulin aspart. Glycaemic measurements and weight
were followed over 52 weeks.

Results After 52 weeks, insulin detemir was shown to be non-inferior to NPH insulin with regard to HbA. [mean
difference insulin detemir-NPH: 1.30 mmol/mol, 95% CI -1.32 to 3.92 (0.12%, 95% CI —0.12 to 0.36) in the full
analysis set and 1.41 mmol/mol, 95% CI -1.26 to 4.08 (0.13%, 95% CI-0.12 to 0.37) in the per protocol analysis set].
Hypoglycaemic events per subject-year of exposure of 24-h and nocturnal hypoglycaemia were significantly lower with
insulin detemir than with NPH insulin (rate ratio 0.76, 95% CI 0.60-0.97, P = 0.028 and 0.62, 95% CI 0.47-0.84,
P = 0.002, respectively). Weight standard deviation (sp) scores (body weight standardized by age and gender) decreased
with insulin detemir, but increased slightly with NPH insulin (change: -0.12 vs. 0.04, P < 0.001). At end of the trial,
median insulin doses were similar in both treatment groups.

Conclusions Insulin detemir was non-inferior to NPH insulin after 52 weeks’ treatment of children and adolescents
aged 2-16 years, and was associated with a significantly lower risk of hypoglycaemia, together with significantly lower
weight sp score when compared with NPH insulin.

Diabet. Med. 30, 216-225 (2013)
emia are associated with impaired cognitive and intellectual

Introduction development in children with Type 1 diabetes [8,9].

Evidence from the Diabetes Control and Complications Trial
(DCCT) and other landmark studies [1-4] have shown that
tight glycaemic control in adults and adolescents with Type 1
diabetes mellitus is of crucial importance in reducing the
premature onset of micro- and macrovascular complications
[3,5,6]. However, in these studies, intensive insulin therapy
was associated with an increased risk of hypoglycaemia and
increased body weight. These studies did not include pre-
adolescent children, but other studies have confirmed that poor
glycaemic controlinthe youngisnotharmless[7]. Forexample,
periods of hyperglycaemia and episodes of severe hypoglyca-
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The challenge of achieving good glycaemic control is more
difficult in children and adolescents compared with adults
because of the characteristics of the paediatric population.
Growth, variable exercise and eating patterns, dependence
on parents and other caregivers for injections and blood tests,
difficulties ensuring optimal diabetes care in schools and the
physiological and psychological burdens of adolescence all
constitute challenges to achieving optimal glycaemic control
[10]. Consequently, an ideal insulin regimen would be
flexible and predictable, whilst protecting against hypoglyca-
emia [11] and inappropriate weight gain.

Insulin detemir is a long-acting, soluble acylated analogue
B2% (Nftetradecanoyl) des (B30) human
insulin] with a protracted action profile attributable to

of human insulin [Lys

increased self-association at the injection site and buffering
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of insulin concentration via albumin binding in both the
subcutaneous tissue and the blood [12]. In contrast to neutral
NPH human isophane insulin [13,14], insulin detemir does
not require re-suspension before injection.

Clinical trials in adults with Type 1 diabetes have shown
that insulin detemir is associated with comparable HbA,
less variability in fasting plasma glucose, less nocturnal
hypoglycaemia and less weight gain compared with interme-
diate-acting NPH [15-18]. In spite of the importance of
optimizing diabetes care in children, few comparative ran-
domized clinical trials have been conducted in this age group.

The aim of the current study was to establish the efficacy
and safety of insulin detemir in children aged 2-16 years
with Type 1 diabetes over 52 weeks of treatment. Results for
the youngest age strata (2-5 years) have already been
published, and it was found that insulin detemir was
associated with similar glycaemic control, but a greater
reduction in fasting plasma glucose and a lower rate of
hypoglycaemia when compared with NPH insulin in these
patients after 52 weeks [19].

Subjects

Children with Type 1 diabetes for at least 12 months
(n = 347), aged 2-16 years (~60% prepubertal and ~40%
pubertal), a total daily insulin dose < 2.0 U/kg, with HbA .
< 97 mmol/mol (11.0%), insulin detemir-naive, non-obese
(maximum BMI < 27 kg/m? depending on age) were
recruited from diabetes clinics at 35 sites in 11 European
countries (Bulgaria, the Czech Republic, Denmark, Finland,
France, Hungary, Macedonia, Poland, Russia, Turkey and
the UK). Subjects with clinically significant concomitant
diseases (as judged by the investigator) were excluded. The
study was approved by local ethics committees and health
authorities, and carried out in accordance with Good
Clinical Practice [20] and the Declaration of Helsinki [21].
Written informed consent was obtained from all children
(where appropriate) and their parents or legal representative
before any study-related activities.

Study design

In this 52-week, multinational, open-label, randomized (1:1,
insulin detemir:NPH), two-armed parallel-group trial, eligi-
ble children were stratified according to age; 2-5 years
(n=82, 23.6%) and 6-16 years (n =265, 76.4%). In
addition, in a post-hoc statistical analysis, the 6- to
16-year-old cohort was separated into 6- to 12-year-old
and 13- to 16-year-old subgroups. Insulin detemir and NPH
were administered once or twice daily (according to pretrial
regimen), and both treatment groups received insulin aspart
as bolus insulin with main meals and larger snacks. The trial
consisted of a 2-week screening period, followed by a 52-
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week titration and treatment period, including a total of 10
scheduled visits and eight telephone contacts during the
treatment period. Eligibility for the study was confirmed at
an initial screening visit. Eligible subjects were allocated to
treatment with insulin detemir or NPH (1:1). Randomization
was carried out using a centralized telephone and web-based
randomization system, the Interactive Voice Response Sys-
tem (IVRS)/Interactive Web Response System (IWRS), per-
formed within 2 weeks of the screening visit. Insulin detemir
and NPH are visually distinguishable and, as the primary
endpoint HbA . is not easily biased, an open-label study
design was chosen. Stringent glycaemic control in children is
often avoided in real-life clinical practice because of potential
hypoglycaemia and its negative effects on young patients. So
that the diabetes treatment given during this trial could
closely resemble a real-life environment, this study was not a
treat-to-target design.

Treatment

Children were treated with insulin detemir (Levemir®; Novo
Nordisk A/S, Bagsvaerd, Denmark; 100 U/ml) or NPH
(NPH, human isophane insulin®; Novo Nordisk A/S;
100 TU/ml) once or twice daily, according to pretrial insulin
regimen and dose. Both groups received insulin aspart
(NovoRapid®/NovoLog®; Novo Nordisk A/S; 100 U/ml) 2—
4 times daily, with main meals.

During the treatment period, the basal insulin dose was
adjusted according to plasma glucose measurements with a
preprandial plasma glucose goal of 4.0-7.0 mmol/l (72—
126 mg/dl). Participants were asked to measure their plasma
glucose before breakfast and dinner on the last 3 days prior
to each contact and to adjust basal insulin doses according to
a simple titration algorithm (Table 1).

Bolus insulin was to be taken 0-15 min prior to or
immediately after the meal, aiming at a postprandial plasma
glucose of 5.0-11.0 mmol/l (90-198 mg/dl) measured 1-4 h
after a meal. Bolus insulin doses were adjusted according to
local practice.

Efficacy measures

The primary endpoint of this trial was HbA . measured after
52 weeks. Blood samples for HbA;. and fasting plasma
glucose were drawn at randomization and approximately
every 3 months subsequently. Nine-point self-monitored
plasma glucose profiles, including nocturnal plasma glucose
at 03.00 h, were assessed by the children on a normal
weekday 4-7 days prior to randomization, and after 26 and
52 weeks of treatment.

Hypoglycaemic episodes were included as a secondary
endpoint of this trial and were classified according to
International Society for Pediatric and Adolescent Diabetes
(ISPAD) guidelines [22,23]. Mild hypoglycaemia was defined
as episodes where the subjects were able to treat themselves.
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Algorithm for titration of basal insulin dose

Insulin detemir use in children e N. Thalange et al.

Current dose <5U 5-15 U >15U

Pre-breakfast or

pre-dinner plasma

glucose Adjustment (U)

< 4.0 mmol/l < 72 mg/dl Reduce Reduce Reduce
according according according
to local to local to local
practice practice practice

4.0-7.0 mmol/l 72-126 mg/dl 0 0 0

7.1-10.0 mmol/l 127-180 mg/dl +0.5 +1 +2

10.1-15.0 mmol/l 181-270 mg/dl +1 +2 +4

> 15.0 mmol/l > 270 mg/dl +1.5 +3 +5

Moderate hypoglycaemia was categorized as episodes where
subjects required assistance, but responded to oral treatment.
Severe hypoglycaemia was defined as episodes where the
subjects were semi-conscious, unconscious or in a coma, with
or without convulsions. Episodes without signs/symptoms
but with plasma glucose value < 3.6 mmol/l (< 65 mg/dl)
were defined as biochemical hypoglycaemia.

Body weight

Body weight was determined as a secondary endpoint and
was measured at each visit and subsequently analysed by
standard deviation (sb) scores in order to compare children of
different age and gender, using British growth standards [24].
A positive sp score indicates a higher weight level compared
with the population mean for a given age.

Safety measures

Standard safety variables including adverse events, laboratory
analyses (haematology and biochemistry), physical examina-
tion findings and vital signs were evaluated as secondary
outcomes of the trial. Serious adverse events were defined as,
amongst others, a life-threatening experience, inpatient hos-
pitalization or prolongation of existing hospitalization, a
persistent or significant disability/incapacity or death.

Fundoscopy/fundus photography, physical examination
and vital signs were evaluated at randomization and after
52 weeks of treatment. Height measured in centimetres was
recorded pretreatment and after 26 and 52 weeks of treat-
ment. Pubertal status was graded as prepubertal (Tanner
grade 1) or pubertal (Tanner grade 2 or more) [25] pretreat-
ment and after 52 weeks.

Analytical methods

HbA . measurements and other laboratory analyses were
performed centrally by the Laboratorium fiir Klinische
Forschung (Germany). HbA;. was measured by ion-
exchange high-performance liquid chromatography (HPLC)
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(Bio-Rad Diamat™; Bio-Rad Laboratories, Hercules, CA,
USA) and fasting plasma glucose values were assessed using a
hexokinase method (Gluco-quant®; Roche Diagnostics
GmbH, Mannheim, Germany). Self-monitored plasma glu-
cose was measured using a glucose meter (Medisense
Precision Xtra™ or Optimum Plus™; Abbott Diabetes
Care, Delkenheim, Germany). Use of test strips calibrated to
plasma glucose values ensured that capillary blood concen-
trations were displayed as plasma glucose values. All self-
monitored plasma glucose values < 3.6 mmol/l (< 65 mg/dl),
as well as signs and symptoms of hypoglycaemia, were
recorded in the patients’ diaries and included in the analyses
of hypoglycaemia. All blood samples were obtained in the
morning before administration of insulin.

Statistical analysis

The trial was designed to confirm efficacy of insulin detemir
in children in terms of glycaemic control. This was carried
out by showing that insulin detemir was non-inferior to NPH
both in combination with insulin aspart with respect to
HbA . after 52 weeks of treatment using a non-inferiority
criterion of 0.4% [26]. Throughout the analyses, a signifi-
cance level of 5% was used.

The power calculation was analysed on this basis: using a
two-sided #-test with a one-sided significance level of 2.5%,
assuming sp of 1.1, a non-inferiority criterion of 0.4%, a
power of 85% and an expected dropout rate of 20%, a total
of 344 children were to be randomized.

The primary endpoint HbA;. at the end of the trial was
tested for non-inferiority using a normal linear regression
model with treatment, pubertal status at baseline, country
and age stratification at randomization (only mentioned as
age in the remaining part of the section) as factors, and
baseline HbA,. as covariate. The primary efficacy analysis
was based on both the full analysis set and per protocol
population. The full analysis set was defined as all random-
ized subjects exposed to at least one dose of trial product
with a post-baseline observation, classified according to
randomized treatment. The per protocol population was
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defined as all exposed subjects who took part in the trial
without significantly violating the inclusion/exclusion criteria
or other aspects of the protocol considered to potentially
affect the efficacy results, classified according to actual
treatment.

Fasting plasma glucose at the end of the trial was analysed
using a similar model, replacing baseline HbA;. with
baseline fasting plasma glucose. Last observation carried
forward was applied to all HbA . and fasting plasma glucose
post-randomization values. All secondary efficacy analyses
were based on the full analysis set.

Within-subject variation of self-monitored plasma glucose
was estimated using a variance-component model with
country, treatment and age as fixed factors and subject as
random effect. The test was carried out as a likelihood ratio
test comparing the model with a separate residual variance
component for each treatment group to a model with a
common residual variance component.

Nine-point self-monitored plasma glucose profiles were
analysed using a repeated-measurements model with treat-
ment, country, pubertal status at baseline, age, time point
and the treatment by time-point interaction as fixed factors.
The covariance structure was modelled as unstructured for
each subject and independence between subjects was
assumed.

The number of hypoglycaemic episodes per subject was
analysed using a negative binomial regression model with
treatment and age as factors and the logarithm of subject
exposure as offset, and from this model the rate ratio
between the two treatment groups was estimated. This was
performed for nocturnal, diurnal and 24-h hypoglycaemic
episodes divided in the categories All, Severe, Moderate,
Mild and Biochemical. Hypoglycaemic episodes were cate-
gorized as nocturnal if they occurred between 22.00 and
07.00 h.

The weight sp score at the end of the trial was analysed
with a normal linear regression model with treatment, age
and country as factors and baseline sp score as a covariate.
Last observation carried forward was applied to all post-
randomization weight values.

Demographics

A total of 381 children were screened, of whom 33 failed to
meet all the selection criteria, the majority because of HbA .
> 97 mmol/mol (> 11%) (Fig. 1). Three hundred and forty-
eight children entered the trial, of whom 347 were exposed
to trial products. One subject allocated to NPH withdrew
consent prior to treatment. The treatment groups were
similar with respect to withdrawal and baseline characteris-
tics (Table 2). The median daily dose of basal, bolus and
premixed insulin per kg body weight was similar in the two
groups.

© 2012 The Authors.
Diabetic Medicine © 2012 Diabetes UK

DIABETICMedicine

Glycaemic control

After 52 weeks, non-inferiority of insulin detemir plus insulin
aspart vs. NPH plus insulin aspart was established for HbA .
in the overall population [full analysis set: insulin detemir
72.18 mmol/mol (8.75%), NPH 70.88 mmol/mol (8.64%),
mean difference insulin detemir-NPH 1.30 mmol/mol,
95% CI -1.32 to 3.92 (0.12%, 95% CI -0.12 to 0.36%);
and per protocol: insulin detemir 72.13 mmol/mol (8.75%),
NPH 70.72 mmol/mol (8.62%), mean difference insulin
detemir-NPH 1.41 mmol/mol, 95% CI -1.26 to 4.08
(0.13%, 95% CI —-0.12 to 0.37%)]. HbA;. levels slightly
and gradually increased over 52 weeks—both in patients
given insulin detemir and those receiving NPH (Fig. 2a). The
highest HbA . was measured at week 38 for both treatments
{mean (sp) NPH: 70.2 (13.8) mmol/mol [8.6 (1.3)%]; insulin
detemir: 71.1 (16.0) mmol/mol [8.7 (1.5)%]}.

Given the physiological differences in children across the
6- to 16-year age range, we also analysed the data as two age
groups: 6-12 years (n = 167) and 13-16 years (n = 98).
There was a slight increase in HbA . with both regimens for
the 6- to 12-year-old and 13- to 16-year-old subgroups over
time (Fig. 2b and c). Mean HbA . remained stable with both
treatments in the 2- to 5-year-old cohort [19].

Both regimens appeared to cause a fairly rapid drop in
fasting plasma glucose at week 12, followed by a slight
increase measured at weeks 24 and 36 and a final decrease
between weeks 36 and 52 in the overall population (Fig. 2d).
Although the mean change in fasting plasma glucose tended
to be more pronounced with insulin detemir (-0.60 mmol/l)
than with NPH (0.02 mmol/l), no significant difference was
observed after 52 weeks. Mean difference (insulin detemir—
NPH) was —0.63 mmol/l, 95% CI -1.56 to 0.31 (Fig. 2d).
Mean fasting plasma glucose levels had a net decrease from
baseline to end of trial in both the 6- to 12-year-old and the
13- to 16-year-old cohorts for both treatments (Fig. 2e and
f). In the 6- to 12-year-old cohort, fasting plasma glucose was
consistently lower with insulin detemir than NPH through-
out the trial (Fig. 2e), whereas fasting plasma glucose was
comparable between treatments in the 13- to 16-year-old
cohort over time (Fig. 2f). In the cohort of 2-5-year-old
children fasting plasma glucose was similar at baseline and
decreased with both therapies during the study [19].

Within-subject variation in fasting plasma glucose mea-
surements assessed by self-monitored plasma glucose at
52 weeks was lower with insulin detemir than with NPH in
the total cohort (sp 3.01 vs. 3.68 mmol/l, P < 0.001).

The analysis of nocturnal plasma glucose (03.00 h) after
52 weeks showed no significant difference between treatments
in the overall population. The total median daily insulin dose
per kg body weight was similar in the two treatment groups
after 52 weeks for all subgroups and the total cohort (Table 3)
[19]. The ratios (insulin detemir:NPH) of the median daily
insulin doses at the end of the trial were 1.04 (0.57:0.55 U/kg)
for basal insulin and 1.09 (0.47:0.43 U/kg) for bolus insulin.
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Screened
381

Screening failures
33

——

1

Randomized:
insulin detemir
177 (100.0%)

Randomized: NPH
171 (100.0%)

[

analysis set
177 (100.0%)

[ Exposed full

Exposed full
analysis set
170 (99.4%)

Withdrawals
All 13 (7.3%)
Adverse event 1 (0.6%)

(0.6%)
Non-compliance 3 (1.7%)
Other ( )

Per protocol
analysis
167 (94.4%)

Completed
164 (92.7%)

Withdrawals
All 10 (5.8%)
Adverse event 0 (0.0%)

( )
Non-compliance 1 (0.6%)
Other ( )

Per protocol
analysis
159 (93.0%)

Completed
161 (94.2%)

Subject disposition. Per protocol analysis set was defined as children not significantly violating the inclusion/exclusion criteria or other
aspects of the protocol considered to potentially affect the efficacy results with an exposure of at least 6 months. ‘Other’ included unspecified
unwillingness to continue (14 subjects) and high level of HbA . (one subject). NPH, neutral protamine Hagedorn.

Hypoglycaemic episodes

In the total cohort, children treated with insulin detemir had a
lower rate of episodes than those treated with NPH (Table 4).
No severe nocturnal hypoglycaemic episodes were reported in
the insulin detemir group, while five episodes took place in the
NPH group (Table 4). The rate of all 24-h episodes, mild 24-h
episodes, any nocturnal episodes and mild nocturnal episodes
was lower with insulin detemir than with NPH insulin in the
overall population (Table 4, Fig. 3). This was also observed
in the separate 6- to 12-year-old and 13- to 16-year-old
subgroups (Fig. 3), and frequency of hypoglycaemia was
numerically lower in the 13- to 16-year-olds compared with
the 6- to 12-year-old subgroup (Fig. 3). In the 2- to S-year-
old cohort, a lower rate of hypoglycaemia was observed with
insulin detemir compared with NPH [19].

Mean spb score of body weight

The difference between the two treatment groups in estimated
weight s score at the end of the trial was significant for the
overall population (insulin detemir 0.18, NPH 0.33, mean
difference —0.15,95% CI-0.23 t0-0.07, P < 0.001) (Fig. 4).

220

Adverse events

For the total cohort, the number of events/1000 exposure-
years of all adverse events and non-serious adverse events
were similar in the two treatment groups, while the rate of
serious adverse events was lower with insulin detemir (95)
than with NPH (147) (see also Supporting Information,
Table S1).

To our knowledge, this study is the largest and longest
randomized clinical trial ever performed in children and
adolescents with Type 1 diabetes.

The efficacy results from the trial showed that glycaemic
control with insulin detemir plus insulin aspart was non-
inferior to treatment with NPH plus insulin aspart, as
measured by the primary endpoint HbA . after 52 weeks of
treatment. The slight increase in HbA;. seen with insulin
detemir and NPH reflects the difficulties in treating children
for whom many factors, including social status, diabetes care
in school or day care, highly variable lifestyle and (fear of)
hypoglycaemia, influence glycaemic control [8]. Additionally,

© 2012 The Authors.
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Baseline characteristics
Subjects exposed to Insulin detemir NPH All
treatment, 7 (%) 177 (100.0%) 170 (99.4%) 347 (99.7%)
Gender
Female 94 (53.1%) 73 (42.9%) 167 (48.1%)
Male 83 (46.9%) 97 (57.1%) 180 (51.9%)
Age (years) 10.0 (4.09) 9.8 (3.90) 9.9 (3.99)
Pubertal status
Tanner grade 1 104 (58.8%) 104 (61.2%) 208 (59.9%)
Tanner grade 2 73 (41.2%) 66 (38.8%) 139 (40.1%)
Stratification by age
2-§ years 42 (23.7%) 40 (23.5%) 82 (23.6%)
6-16 years 135 (76.3%) 130 (76.5%) 265 (76.4%)
Diabetes duration (years) 3.70 (2.66) 3.68 (2.51) 3.69 (2.58)
Body weight sp score 0.24 (0.92) 0.32 (0.99) 0.28 (0.96)
HbA ;. (mmol/mol)* 68.42 (12.1) 68.29 (12.0) 68.36 (12.1)
(%)* 8.41 (1.11) 8.40 (1.10) 8.40 (1.10)
Fasting plasma glucose (mmol/l)* 8.36 (4.38) 8.70 (4.59) 8.52 (4.48)
Pretrial insulin regimens
1 basal + 3 bolus injections daily 40% 34%
2 basal + 3 bolus injections daily 25% 31%
Premix alone daily 8% 9%
Premix + basal and/or bolus daily 14% 15%
Pretrial daily insulin dose
Basal insulin (IU/kg) 0.43 (0.09-1.22) 0.47 (0.03-2.82) 0.45 (0.03-2.82)
Mealtime insulin (U/kg) 0.46 (0.07-1.00) 0.44 (0.02-1.00) 0.45 (0.02-1.00)
Premix 0.80 (0.05-5.75) 0.62 (0.01-1.17) 0.70 (0.01-5.75)

Numbers are 7 (%), mean (standard deviation) or median (range).

*HbA ., fasting plasma glucose recorded at or before randomization.

NPH, neutral protamine Hagedorn.

physicians and families are often reluctant to titrate insulin in
children as aggressively as in adults, because of the risk of
severe hypoglycaemia and its consequences [27].

Another finding similar to previously reported results in
both children and adults was that of a lower within-subject
variation in self-monitored plasma glucose before breakfast
with insulin detemir than with NPH [28-30]. The low
glucose-lowering variability of an insulin is desirable, as
fluctuations in glucose levels have been shown to increase the
risk of retinopathy and neuropathy in patients with Type 1
diabetes and may induce higher rates of hypoglycaemia [31].

Insulin detemir was associated with a significantly lower
risk of 24-h and nocturnal hypoglycaemia. The lower rate of
hypoglycaemia with insulin detemir may in part be attrib-
utable to its lower within-subject variability compared with
NPH. These results support findings from a similar study also
examining insulin detemir with insulin aspart with children
with Type 1 diabetes [30]. Severe hypoglycaemia is associ-
ated with impaired cognitive capabilities in children [8,9]
and parents’ fear of hypoglycaemia episodes has been shown
to impact negatively on adherence to diabetes treatment and
thus glycaemic control [32]. Hence, attempting to minimize
the occurrence of hypoglycaemia in children is essential, and
it is therefore noteworthy that there were fewer severe
hypoglycaemic events with insulin detemir than with NPH.

Taken together, the outcomes discussed above suggest a
reduction in hypoglycaemia was achieved with insulin

© 2012 The Authors.
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detemir vs. NPH without an increase in HbA;. and,
reassuringly, this was seen across all age groups studied [19].

Weight gain was also lower for insulin detemir when
compared with NPH for all age strata. The decrease in
weight sp score from baseline to end of trial in those children
treated with insulin detemir indicated that their weight
decreased towards that for the normal reference population.
Accurate and detailed growth standards were not available
for all 11 participating countries; accordingly, British stan-
dards [23] were used. These standards allow very accurate
calculation of sp score as data are available for monthly time
intervals and gender. This was not the case for other
available population data. Although the derivation of the
sb score for all countries was based on British growth curves,
the difference between treatment arms was not influenced by
this.

The weight-sparing property of insulin detemir is a
phenomenon observed in several other studies in both
Type 1 [28] and Type 2 diabetes [33], but the reasons for
this remain unclear. The importance of keeping weight gain
associated with diabetes therapy low, especially in adoles-
cents, is highlighted by the observation that young people
with Type 1 diabetes often use insulin omission as a strategy
to manage their weight [34,35], with a detrimental effect on
glycaemic control, and complication risk.

In consequence of the findings of this trial, regulatory
approval has been granted by the European Medicines
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last observation carried forward for the overall cohort (d), the 6- to 12-year-old subgroup (e) and the 13- to 16-year-old cohort (f). NPH, neutral
protamine Hagedorn.

Daily insulin dose

13-16 years
6-12 years old old Total cohort
Insulin Insulin Insulin Insulin
dose detemir NPH detemir NPH detemir NPH
Basal insulin
Baseline 0.48 0.44 0.41 0.44 042 0.42
End of 0.64 0.63 0.53 0.54 0.57 0.55
trial
Bolus insulin
Baseline 0.42 0.46 0.52 0.47 0.46 0.46
End of 0.44 0.40 0.48 0.47 047 0.43
trial

Data are median, in Ulkg.
NPH, neutral protamine Hagedorn.
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Agency for use of insulin detemir within the European
Union, for children aged 2-5 years.

In conclusion, this study confirmed efficacy of insulin
detemir by demonstrating non-inferiority of insulin detemir
compared with NPH with respect to HbA;., with an
improved safety profile including significantly fewer hypo-
glycaemic episodes and less undesirable weight gain in
children and adolescents aged 2-16 years with Type 1
diabetes. An ideal insulin regimen—particularly for chil-
dren—should be physiological, flexible and predictable,
whilst protecting against hypoglycaemia and inappropriate
weight gain. Although here the efficacy and tolerability of
insulin detemir was compared with NPH, which is not
always used as part of a basal-bolus regimen in the young
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Episodes per patient-year

All Nocturnal All
6-12 years 13-16 years

Nocturnal All Nocturnal

Total cohort

The mean rate of hypoglycaemic episodes (per patient-year)
in 6- to 12-year-old subgroup, 13- to 16-year-old subgroup and the
total cohort. Nocturnal hypoglycaemia: 22.00-07.00 h, inclusive.
NPH, neutral protamine Hagedorn.

in clinical practice, the most suitable comparator, insulin
glargine, has not yet been approved for use in children
under the age of 6 years, and therefore the choice of NPH
as a comparator does not detract from the positive
outcomes seen with insulin detemir. This study therefore
confirms that insulin detemir, coupled with insulin aspart in
a basal-bolus insulin regimen, has the key characteristics of
an ideal insulin regimen, and that these benefits extend to
the very young.
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